
PARKING BRAKE COMPRISING MECHANISM FOR ADJUSTING BRAKE 

CABLE TENSION 



FIELD OF THE INVENTION 

The present invention relates to a parking brake of a vehicle. Specifically, the 
invention is directed to a parking brake wherein the cable tension is automatically 
adjusted to be maintained as a predetermined level even if the brake cable is loosen due 
to frequent operations. 



BACKGROUND OF THE INVENTION 

In general, a vehicle has a foot brake for performing a braking operation during 
driving and a parking brake for performing a braking operation when the vehicle is 
parked. The parking brake lever is generally operated by a-hand g e nerally., , Pulling the 
lever pulls a brake cable to carry out the braking operation. 

Frequent braking operations may loos e can loosen the brake cable . It caus e s ., 
causing insufficient tension, and thereby reducing the b raking force. Even lf the brake 
cable is loose enough, even fully pulling the parking brake lever ea nmay not perform 
the braking operation properly. In this circumstance, the vehicle should be 
feee drepaired so that the cable length is adjusted by a repairman. 

Many devices for automatically adjusting the brake cable tension hashave been 
developed. 

For example, US, Patent Nos. 5,272,935 and 6,382,048 disclose the-devices for 
automatically adjusting the brake cable tension. The described techniques of th e patents 
e mplovs employ elastic membe r members such as a_spring for automatically adjusting 
the brake cable tension. However, the structure of the- these devices is complex and is 
not easy to repair or assemble because of ar4et the large number of components. 



SUMMARY OF THE INVENTION 

The object of the present invention is to provide a parking brake comprising a 
mechanism for automatically adjusting brake cable tension, which has fes sfewer 
components and is easier to assemble than the-conventional afts mechanisms . 

A parking brake of a vehicle according to one embodiment of the invention 
comprises a supporting member adapted to be fixed to a frame of the vehicle and 
provided with a ratchet portion; a parking brake lever mounted on the supporting 
member and oscillatable between a braked position and a released position; a braking 
pawl oscillatably mounted on the parking brake lever and engaging with the ratchet 
portion to prevent the parking brake lever from oscillating when the parking brake lever 
is in its braked position; a toothed member having a first toothed segment and a second 
toothed segment and oscillatably mounted on the parking brake lever; a tension- 
adjusting pawl adapted to engage with the first toothed segment and oscillatably 
mounted on the parking brake lever; a position-locking pawl adapted to engage with the 
second toothed segment and having a guided member; a spool having a cable fixing 
portion where a parking brake cable is fixed and fixed to the toothed member; and a 
guiding means having a first guiding segment and a second guiding segment along 
which the guided member of the position-locking pawl is guided. 

The position-locking pawl is oscillatably mounted on the supporting member. 
The guided member is guided along the first guiding segment while the parking brake 
lever oscillates over a predetermined degree from the released position. 

The position-locking pawl engages with the second toothed segment to prevent 
the toothed member and the spool from rotating while the guided member is guided 
along the first guiding segment during oscillation of the parking brake lever to the 
released position from the braked position. 



The parking brake may further comprise a first biasing means for biasing the 
tension-adjusting pawl toward the first toothed segment and a second biasing means 
for biasing the position-locking pawl toward the second toothed segment. 

It is preferred that the guiding means is a_guiding surface formed in the parking 
5 brake lever. 

It is also preferred that the first toothed segment is formed so that the tension- 
adjusting pawl moves along the segment while the position-locking pawl engages with 
the second toothed segment during oscillation of the parking brake lever to the 
released position from the braked position. 
10 It is further preferred that the guided member is a pin mounted on said position- 

locking pawl. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated into and form a part of the 
15 specification, illustrate several embodiments of the present invention and, together with 
the description, serve to explain the principles of the invention. The drawings are 
eni yprovided for the purpose of illustrating preferred embodiments of the invention and 
are not to be construed as limiting the invention. In the drawings: 

Fig. 1 shows a side view of a parking brake according to an embodiment of the 
20 invention; 

Fig. 2 shows a side view of the parking brake according to an embodiment of 
the invention where in which a brake cable tension adjusting mechanism is provided; 

Fig. 3 shows a side view of the parking brake wherein the brake lever is pulled 
toward to braking position; 
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Fig. 4 shows a side view of the parking brake wherein the brake lever is pulled 
as much as to a critical degree sine ebecause the brake cable length incr e as e s is increased 
more than a predetermined amount; 

Fig. 5 shows a side view of the parking brake wherein the brake lever is mor e 
pulled fre mfurther that the critical position shown in Fig. 4; 

Fig. 6 shows a side view of the parking brake wherein the brake lever returns to 
areleasing position from the position shown in Fig. 5; 

Fig. 7 shows a side view of the parking brake wherein the brake lever returns to 
a complete releasing position; 

Fig. 8 shows a partial bottom view of the parking brake; 

Fig. 9 shows a partial plan view of the parking brake; 

Fig. 10 shows a side view of a parking brake of another embodiment in a 
normal state; and 

Fig. 1 1 shows a side view of the parking brake shown in Fig. 1 0 wherein the 
parking brake lever is in abraking position. 

Throughout the drawings, like reference numbers will be understood to refer to 
like elements, features, and structures. 

DETAILED DESCRIPTION OF THE INVENTION EXEMPLARY 
EMBODIMENTS 

As shown in Fig. 1 , a parking brake 1 according to one embodiment of the 
invention comprises a supporting member 10 having a ratchet portion 15 formed 
therein, a parking brake lever 20 pivotably mounted m-to supporting member 10, an 
operating rod 30, a braking pawl 40 pivotably mounted m-to parking brake lever 20, and 
a push button 3 1 provided in one end of operating rod 30. Parking brake lever 20 is 
pivotable with respect to axis 1 1 . Braking pawl 40 is fixed in operating rod 30 with pin 



12 and is pivotable with respect to axis 13. Parking brake 1 further comprises a spring 
33. One end of spring 33 is fixed to push button 31 and the other end of the spring is 
fixed to a stopper 35. 

Parking brake lever 20 is pulled clockwise for braking, thereby moving braking 
pawl 40 to engage with ratchet portion 15 of supporting member 10. Pulling brake 
lever 20 results in pulling the brake cable wound in spool 2 - (see FIG 2). The braked 
position can be maintained since braking pawl 40 engages with ratchet portion 15. 

For releasing, push button 3 1 is pushed, thereby releasing the engagement 
between braking pawl 40 and ratchet portion 15. Thereafter, parking brake lever 20 is 
10 oscillated to a normal position. 

Figs. FIG's. 2-te--7 show the other side of parking brake 1 . In this side, 
provided is a mechanism for automatically adjusting brake cable tension is provided . 

As shown in Fig. 2, the mechanism for automatically adjusting brake cable 
tension comprises a spool 2, a toothed member 3, a tension- adjusting pawl 5, a position- 
15 locking pawl 6, a guide means 100, a first biasing means 7 and a second biasing means 
8. 

Toothed member 3 comprises a first toothed segment 3 a and a second toothed 
segment 3b. 

Spool 2 comprises cable fixing portion 9a for fixing parking brake cable 9, and 
20 winding groove 2a for winding brake cable 9. The spool 2_is mounted in parking brake 
lever 20 so as to be pivotabl y pivotable with respect to axis 4. In the this embodiment, 
toothed member 3 and spool 2 are formed separately and thereafter are engaged each 
other with fixing means 60a, 60b. Alternatively, they are- can be formed integrally. 

it-isAs shown in Fig. 2-that^ the pitch of first toothed segment 3a is larger than 
25 that of second toothed segment 3b. However, the pitch of first toothed segment 3a may 
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net-be targe ? smal ler than that of second toothed segment 3^ , according to other 
embodiments of the in vention. 

Tension-adjusting pawl 5 is engageable with first toothed segment 3a of toothed 
member 3 and is biased toward first toothed segment 3a by first biasing means 7. When 
tension-adjusting pawl 5 engages with first toothed segment 3a, toothed member 3 and 
spool 2 oscillates together with parking brake lever 2. 

Position-locking pawl 6 is engageable with second toothed segment 3b, with 
not e ngaging and is not engaged with the second toothed segment 3b in the releasing 
position^ which is the initial state. Position-locking pawl 6 is also biased toward second 
toothed segment 3b by second biasing means 8. Further, position-locking pawl 6 is 
pivotable, centering around axis 6a, with respect to supporting member 10. Position- 
locking pawl 6 comprises a guided member 65 that is guided along guiding means 100. 
It is preferred that guided member 65 is apin which is provided in position-locking 
pawl 6. 

The rotation of toothed member 3 of spool 2 is prevented even when parking 
brake lever 20 is oscillated toward the released position, while position-locking pawl 6 
engages with the second toothed segment 3b. First toothed segment 3a is formed as 
shown in Fig. 2 so that tension-adjusting pawl 5 moves along first toothed segment 3a 
while the rotation of toothed member 3 is prevented. 

It is preferred that first biasing means 7 and second biasing means 8 are plate 
spring as shown in Fig. 2. 

Guiding means 100 comprises first guiding segment 100a and second guiding 
segment 100b. It is preferred that the guiding segments are formed as curved surfaces 
in one lateral side of parking brake lever 20. Alternatively, guiding means 100 may be 
provided with us e of an additional as more than one member and i t should be understood 
that this also falls within the scope of the invention. 



Guided member 65 is guided along second guiding segment 100b when parking 
brake lever 20 ispscillated to a_braked position from the released position until the 
member reaches a predetermined point A. If parking brake lever 20 is pull e d 
eve nrotated after the member 65 reaches the point A, guided member 65 is subsequently 
guided along first guiding segment 100a. 

While guided member 65 is guided along second guiding segment 100b, 
position-locking pawl 6 does not engage with second toothed segment 3b. While 
guided member 65 is guided along first guiding segment 100a, position-locking pawl 6 
engages with second toothed segment 3b. 

Parking brake cable 9 is wound in winding groove 2a with the end thereof being 
fixed in fixing portion 9a of spool 2. Spool 2 rotates by pulling parking brake lever 20 
to pull parking brake cable 9, thereby generating braking force. 

Oscillating parking brake lever 20 in the direction of arrow "B" as shown in 
Fig. 3 causes guided member 65 to move along second guiding segment 100b. The 
oscillation of the lever also causes spool 2 to rotate, thereby making position-locking 
pawl 6 closer to second toothed segment 3b. Unless parking brake cable 9 is loos e as 
much as looser than a predetermined level, braking is possible in the state shown in Fig. 
3. Further, the mechanism for automatically adjusting cable tension does not operate 
since position-locking pawl 60 does not engage with second toothed segment 3b. 

However, if parking brake cable 9 is loos e ov e r looser than a predetermined 
level, parking brake lever 20 should will be pulled farther as shown in Figs. 4 and 5 for 
proper braking. Fig. 4 shows a side view of the parking brake when guided member 65 
of position-locking pawl 6 passes point A between first guiding segment 100a and 
second guiding segment 100b. Fig. 5 shows a side view of the parking brake when 
guided member 65 is guided along first guiding segment 100a due to me refurther 
pulling of parking brake lever 20 compared with the state shown in Fig. 4. As described 



ift-tfee-above, position-locking pawl 6 engages with second toothed segment 3b of 
toothed member 3 while guided member 65 is guided along first guiding segment 100a. 

Guided member 65 starts to move along first guiding segment 100a, together 
with oscillation of parking brake lever 20 in the direction of arrow "C" as shown in Fig. 
6 for releasing the braked condition. While guided member 65 moves along first 
guiding segment 100a 9 second toothed segment 3b of toothed member 3 engages with 
position-locking pawl 6, thereby preventing toothed member 3 and spool 2 from 
rotating. Thus, tension-adjusting pawl 5 moves along first toothed segment 3a as shown 
in Fig. 6. 

In the complete released position as shown in Fig. 7, the engagement between 
position-locking pawl 6 and second toothed segment 3b is released and guided member 
65 contacts with second guiding segment 100b. In particular, tension- adjusting pawl 5 
is shifted by a predetermined pitch along first toothed segment 3a from the initial 
position and engages with first toothed segment 3 a. That is, spool 2 further winds 
parking brake cable as much as At, thereby compensating for the loose length of the 
cable. Thus, the tension of the parking brake cable can be automatically adjusted 
without additional repair. 

Fig. 10 shows a side view of a parking brake 1000 according to another 
embodiment of the invention. The parking brake 1000 is operated by foot, not hand. 
Fig. 1 1 shows a side view of the parking brake in its braked position. 

The parking brake 1000 differs from parking brake 1 in that a driver operates 
the parking brake with his/her foot pressing pedal 1 500 provided in one end of parking 
brake lever 1020 counterclockwise. The elements of parking brake 100 which have the 
same function as those of parking brake 1 is- are described with the same reference 
numerals as the elements of parking brake 1 . 



As described for parking brake 1 m-the-above, if parking brake cable 9 is loose 
over a predetermined amount, guided member 65 is guided along first guiding segment 
100a while parking brake lever 1020 is oscillated toward its braked position. While 
guided member 65 is guided along first guiding segment 100a when the parking brake 
lever is oscillated toward released position, position-locking pawl 6 is engaging with 
second toothed segment 3b. Since, in this state, the rotation of toothed member 3 and 
spool 2 is prevented due to the engagement between position-locking pawl 6 and second 
toothed segment 3b, tension-adjusting pawl 5 moves along first toothed segment 3a. 
When guided member 65 reaches second guiding segment 100b, the engagement 
between position-locking pawl 6 and second toothed segment 3b is released. Finally, 
tension-adjusting pawl 5 moves as much as a predetermined pitch along first toothed 
segment 3a and engages with the segment. In this state, cable 9 is tightened as much as 
a predetermined amount as described in the above. 

According to embodiments of the invention, it is possible to adjust the parking 
brake cable tension automatically since the cable is further wound in the spool as much 
as theextended lengthr of the cable. Further, the structure of the parking brake using a 
guided member and guiding means becomes simple compared with the conventional art 
since it does not employ tension- adjusting mechanism mechanisms using spring means. 

: Fhe- Embodiments of the invention will now be have been described based on 
the proforred exemplarv embodiments, which deare not tftten din tended to limit the scope 
of the present invention, but exempli f y rather to assist in understand ing the invention. 
A fflt will be appreciated by those skilled in the art that all of the features and the 
combinations ther e of described in the e mbodim e nts herem of embodiments of the 
invention are not necessarily essential to the invention. 

Although exemplary embodiments of the present invention has have been 
described by way of e x e mplary embodiments , it should be understood that those skilled 



in the art might make many changes and substitutions without departing from the spirit 
and the scope of the present invention which is defined only by the appended claims. 
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WHAT IS CLAIMED IS: 

1 . A parking brake for a vehicle, comprising: 

a supporting member adapted to be fixed to a frame of a vehicle and provided 
with a ratchet portion; 

5 a parking brake level mounted on said supporting member and oscillatable 

between a braked position and a released position; 

a braking pawl oscillatably mounted on said parking brake lever and engaging 
with said ratchet portion to prevent said parking brake lever from oscillating when said 
parking brake lever is in its braked position; 
10 a toothed member having a first toothed segment and a second toothed segment 

and oscillatably mounted on said parking brake lever; 

a tension-adjusting pawl adapted to engage with said first toothed segment and 
oscillatably mounted on said parking brake lever; 

a position-locking pawl adapted to engage with said second toothed segment and 
15 having a guided member, said position-locking pawl being oscillatably mounted on said 
supporting member; 

a spool having a cable fixing portion where a parking brake cable is fixed and 
fixed to said toothed member; and 

a guiding means having a first guiding segment and a second guiding segment 
20 along which said guided member of said position-locking pawl is guided; 

wherein said guided member is guided along said first guiding segment while 
said parking brake lever oscillates over a predetermined degree from the released 
position; and wherein said position-locking pawl engages with said second toothed 
segment to prevent said toothed member and said spool from rotating while said guided 
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member is guided along said first guiding segment during oscillation of said parking 
brake lever to the released position from the braked position; 

wherein said guided member comprises a pin mounted on said position-locking 

pawl 

2. The parking brake of claim 1, further comprising a first biasing means for 
biasing said tension- adjusting pawl toward said first toothed segment and a second 
biasing means for biasing said position-locking pawl toward said second toothed 
segment. 

3. The parking brake of claim 1 or 2, wherein said guiding means is guiding 
surface formed in said parking brake lever. 



4. The parking brake of claim 1 or 2, wherein said first toothed segment is 
15 formed so that said tension-adjusting pawl moves along the segment while said 
position-locking pawl engages with said second toothed segment during oscillation of 
said parking brake lever to the released position from the braked position. 



20 



5. The parking brake of claim 1 or 2, wherein said guid e d m e mb e r is a pin 
mounted on said poGition locking pawl. 
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ABSTRACT 



The present invention relates to a parking brake lever of a vehicle. The parking 
brake comprises a supporting member adapted to be fixed to a frame of the vehicle and 
provided with a ratchet portion; a parking brake lever mounted on the supporting 
5 member and oscillatable between a braked position and a released position; a braking 
pawl oscillatably mounted on the parking brake lever and engaging with the ratchet 
portion to prevent the parking brake lever from oscillating when the parking brake lever 
is in its braked position; a toothed member having a first toothed segment and a second 
toothed segment and oscillatably mounted on the parking brake lever; a tension- 
10 adjusting pawl adapted to engage with the first toothed segment and oscillatably 

mounted on the parking brake lever; a position-locking pawl adapted to engage with the 
second toothed segment and having a guided member; a spool having a cable fixing 
portion where a parking brake cable is fixed and fixed to the toothed member; and a 
guiding means having a first guiding segment and a second guiding segment along 
15 which the guided member of the position-locking pawl is guided. 

The position-locking pawl is oscillatably mounted on the supporting member. 
The guided member is guided along the first guiding segment while the parking brake 
lever oscillates over a predetermined degree from the released position. 

The position-locking pawl engages with the second toothed segment to prevent 
20 the toothed member and the spool from rotating while the guided member is guided 
along the first guiding segment during oscillation of the parking brake lever to the 
released position from the braked position. 
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